INTRODUCTION

59
Spatial heterogeneity in the environment is an important factor affecting widely distributed 60 species (Pickett & Cadenasso 1995) . The distribution of factors such as ecogeographic Therefore, a combination of natural and anthropogenic dynamics is responsible for the 113 observed patterns of genetic variation at large-scale. Thus it is important to consider both 114 processes in interpreting the levels of population differentiation, or differences in genetic 115 diversity, that are observed across the range of a species. 116 We used the corncrake (Crex crex) as a model species to study genetic structure and 117 gene flow at a continental scale. As is the case for many grassland bird species (Donald et 118 al. 2006 ), agriculture intensification has severely affected the number and distribution of the 119 corncrake (Green et al. 1997) . This situation has motivated numerous conservation plans, 120 especially in western Europe. Interestingly, because land use change and agriculture 121 intensification is variable across Europe, the corncrake has been affected by human activity 6 at various intensities in different parts of its range. To date, knowledge regarding genetic 123 structure in this species is very limited and incomplete (Wettstein 2003 ) and other methods 124 (e.g. monitoring returning individuals) do not provide adequate amounts of data to determine 125 dispersal patterns, connectivity between sites, or identify distinct evolutionary significant 126 units in this species (Ryder 1986 ). Interestingly the extensive population monitoring of the 127 corncrake undertaken in many European countries allows survey-based demographic trends 128 to be compared against the historical demography inferred using genetic data. The 2) demographic imbalance between core and peripheral populations generates net gene flow 135 towards the periphery that homogenises populations across the range. We used a suite of 136 microsatellite markers to assess genetic diversity and structure across the European range of 137 the corncrake. Approximate Bayesian computation (ABC) (Beaumont et al. 2002) was used 138 to estimate corncrake historical demography at the population scale in order to assess fine-139 scale spatial variation in demographic trends across Europe. In order to assess the dynamics 140 generating the observed pattern of genetic structuring, an ABC framework was also used to 141 determine the direction of gene flow between western and eastern populations. 145 The corncrake is a migratory bird that breeds on grasslands across the Palearctic (Schäffer 146 & Koffijberg 2004 ). Ecological niche modelling (Fourcade et al. 2013) Significance levels were adjusted using the Bonferroni correction for multiple comparisons.
Study species and sample collection
200
The proportion of null alleles in the dataset and its influence on the genetic differentiation 
Genetic diversity
209
We computed standard genetic diversity statistics for each population. Observed (Ho), 210 expected heterozygosity (He), and rarefied allelic richness (AR) were calculated using the R 211 package "Hierfstat" (Goudet 2005 Mantel tests and dbRDA were computed using the "vegan" R package and their significance by Mantel tests or dbRDA analyses (Table 2 and Moran's I and were retained, and coordinates, This is confirmed by the fact that STRUCTURE was unable to detect any significant 383 population structure when no spatial prior was provided (Appendix A, Figure A2 Using a 100-fold cross-validation confirmed that our method was able to distinguish between 398 the three different demographic scenarios (Appendix A, Table A9 ). The whole dataset 399 indicated a scenario of decreasing effective population size (Table 3) European range (Table 1) Whatever the actual drivers of the observed genetic variation, the evidence from our 539 study suggests that all European corncrake populations are (or were recently) interconnected.
540
Although there are also some evidence of a certain degree of site fidelity in this species Green et al. (1997a) 944 945 
